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Coasaltunts bs Radiation Protectivn (Sclentific, Nuclear & Technkeal Activitien) (3401} 5938473
Navember 15, 1994
FINAL PROGRESS REPORT-DOCLIMENT SEARCH
OF DEPARTMENT OF ENERGY DOCUMENTS
WASHINGTON, DC AREA
i

Documents generated by the Atomic Energy Commission and it follow-on crgunizatons (ERDA
und DOE) nelevant 10 the ROCKY' FLATS ire stored ut several locations In the Washingron DC
area These ane: a1 DOE Hendguarters in Germantown; at M streer; axd, ar Suitland, MO, These
documents have been gengrated by yanous AEC/ERDA/DOE Divisions and Oifices and are under
the contml of the Receeds Holding Area and the History Division. Records have been trinsfermed
from the varlous Blvisions and Offices 10 the Records Holding Aren for stbrape bnd eventual
(destruciion,  Prior w destruesion of any document, the documient s mnsfered o the History
Duvision, which may decide to K¥eep it under its contmol,

Documents retained by the History Diviston are triicked under the [lles of individual Secreturist
groupings,  Secreians) document moeps for the vears 1948-1957 hoave been oonsferred 1o the
Mational Archives, and are no longer under DOE control, This means thar seporae access 1o
“these documiants will have 10 be obined from the Natdonal Archives. (My pressnt nccess s
limtited ‘to IXOE, but 1 have begin the process of gaining secoss 1o the Naronal Archive
documents. 1 there are no: burghueratic impediment 1 should complete (his small number of
docurnents by the end of thig calendar year) DOE's History Division stll rewsing conmal over
docutmenti for the yzars 1958-1974.  The Records Swrage Cenier conools more recent
docyments.

| have creefully reviewsd the following Tisung of docimenis:
I The Hiatorian Documen| Ineentary Joblist - 539 pages dated Mar. 08, 1994,
2 Biology and Medicine 1947-1974 Lis - 23 poges; nou dated,

3 The “GTN" (Reconds Holding Area Active Accessions List for DOE Gesmantown) - 128
pages dated 40894,

4The “H* Smeet (Record Holding Ares Active Assessions List) - 95 poges dased
O3V,

5. The Nattonil Arehives nrd Recordd Adminlsmration Aceesiion Mumlbier haser List (01)
Washington Netiona! Records Cemer, Pages 2037 thagugh 2061 and pages 3313 through
3359 - 49 pages dired 12/2793.

B.A list provided to me by the HEisey Divislon' o Recky Flis Dociments.

2421 Wermrrtead D‘rh-:..ﬂ'l_h;l_' Sprfilq;. MD-M



The result of my feview iz given in mble 1, entitied "DOE Rocky Flats Documents in the
Washingion DC Arca and in mble 2, entitled “Secretariat Files st The History Division, DOE
Washington, DC" | hiuve completed review of these documents. Please ot that some

duplicases in the lising occur.
Tshle 3 contains 8 lsting of documents at the Nutional Archives. These are in process of review,

Dama sheers have been filled out an each box andlor document inspocted. 1 have sent the
anclassified da sheets and any unclassified documents that | have copied 10 Sue Rope.
ﬁmmmnymmw;mmﬁmmlﬁnlmmmmhﬂnm

ns bla.

Bemard Shieien, Pharm D. FAPHA
Cerified Health Physiciu
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TABLE 2

ROCKY FLATS SECRETARIAT FILES



Listing of Folders Entitled “Rocky Flats”
In Records Collections in Custody of History Division,

Executive Secretariat, Department of Energy

November 1993

The folders are listed under the records collection of which they are a part. Access to
these materials may be arranged by calling 301-9023-5431 or writing the History Division,
HR-76, Room F-031. Germantown Building, Department of Energy, Washington, D.C.
20585. Some of thee4 materials are classified.

THIS IS NOT A COMPLETE LISTING OF EVERYTHING IN HISTORY DIVISION
CUSTODY PERTINENT TO THE ROCKY FLATS FACILITY

All collections listed below are U.S. Atomic Energy Commission (AEC) records

collections.

1968-1970 AEC Secretariat Files--Collection 6
Box 7775 Plants, Labs, Buildings, and Land (PLBL) 9 Rocky Flats (2
folders)

1970-1972 AEC Secretariat Files--Collection 6
Box 7837 PLBL 7 Rocky Flats (2 folders)

1972-1974 AEC Secretariat Files--Collection 8
Box 7949 PLBL 7 Rocky Flats
PLBL 9 Rocky Flats (2 folders)

1974-1975 AEC Secretariat Files--Collection 9
Box 7989 PLBL 7 Rocky Flats

Office Files of Former AEC Chairman Glenn T. Seaborg—Collection 6540
Box 145 Rocky Flats Facility (4 folders)

Office Files of Former AEC Chairman James R. Schlesinger—Collection 38
Box 19 Rocky Flats (3 folders)
Rocky Flats Fire Investigation Report (2 folders)
Box 33 Rocky Flats Plant



Office Files of Former AEC Chairman Dixy Lee Ray—Collection 38
Box 45 Rocky Flats Facility

Office Files of Former AEC Commissioner James T. Ramey—Collection 30
Box 47 Rocky Flats

Office Files of Former AEC Commissioner Clarence Larson—Collection 1140
Box 60 Griffin Trip to Rocky Flats

Files of the AEC General Manager’s Office—Collection 1135
Box 5574 Waste Disposal—Rocky Flats
Box 5648 13 folders on Rocky Flats and the 1969 fire (Individual folder
titles not listed).

Files of the Division of Military Application

Collection 1189—the entire collection—2 cubic feet of unclassified
material (Individual folder titles not listed)

Collection 1179
Box 3864 PLBL 2 Rocky Flats

Collection 1385
Box 2 Medicine Health and Safety 3-3 Rocky Flats
PLBL 2 Rocky Flats
Box 4 PLBL 4 Rocky Flats (3 folders)

Files of the Division of Production—Collection 1304
Box 5443 Investigation of Fire—Rocky Flats Plant (4 folders)
Plutonium—Rocky Flats Memo

Office Files of Thomas McCraw--Collection 1320
Box 6 Rocky Flats Plutonium/Uranium Problems—Environmental Studies

Office Files of L. Joe Deal--Collection 1368
Box1 Rocky Flats Fire

Periodic Progress Reports—Collection 1342
Box 4 Albuquerque Monthly Reports 1958-1959
Box 8 Albuquerque Monthly Reports 1960



TABLE 3
ROCKY FLATS DOCUMENTS AT THE NATIONAL ARCHIVES

JOB BOX/FILE LOC DESCRIPTION DATE CL

4327  1281-001 NA  RF PLB&L2 ROCKY FLATS WEAPON PRODUCTION PLANTS  7/51-12/55
4327  1282-020 NA RF PLB&L 4 RF CONSTRUCTION PLANTS/LABS 6/52-06/52

4397 1982-020 NA  RF PLB&L 4 WEAPON PRODUCTION PLANTS 9/55-10/55






MJP — ¢
Risk Assessment, Inc. T

5 January 1995

William A. Hemper -
T636 West 26th Place
Deaver, Colorado 80218

Dear Bill:

This letter provides information in response to your question about a
criticality at the Rocky Flats plant at the meeting of the th Advisory Panal
last month. I have made some calculations regarding the consequences of such
an event that | hope that it will be informative and vaaful.

There are three types of energy releass associated any criticality: formation
of fission product fragments, blown apart by the fission of uranium nuclei:
prompt releases of neutrons and gamma rays; and subsequent releases of beta,
neutring, and gamma radiations due to decay of the fission products produced.
Most (~B3%) of the energy released is in the form of kinetic energy of the fssion
product fragments. These charged frugments interact strongly with matter in
ﬂuinmﬁnhvidﬂtyuﬂhahﬁmudmmd;ndnulmfhnmnbm
lﬂiufthaﬂurgyilmimdinthaﬁ:rmnfmmmmdgnmmﬁm“u
the immediate radiation field, which decreases with distance (as 1/r2). The
remainder of the energy is released when the fission products decay, which
ﬁmmmm afler formation depending upon the half-lives of tha
Ihumndnmmnn!mhﬁnmfurlhypﬂheﬁulmiﬁmﬂtynlhaﬂuhrﬂm
Plant to determine the relative magnitudes of these energy releases and the
amounts of 197Cs and %5r that might be in the environment as a result. |
mm&mmthwﬁﬁlﬁ:WEmmmTﬂﬂTM£umﬁfm
event, corresponding to a prompt energy release equivalent to the explosion of
Eﬂﬂpnutﬂapgi:kzldm+ﬁnum:aﬂhhmpﬂud¢mﬂdmmnmﬂuw

 th :

Calculations of the prompt radiation field indicate that radiation doses from
gamma alone would have been more than 100 rads at a distance of 50 feet
and iderably higher at closer distances. Depending upon the circumstances
imagined, fatalities due to radiation exposure could have resulted (within 30
days) from a criticality of the assumed magnitude. (I have reviewed the Rocky
Flats external (gamma plus neutron doses) dosimetry data for the years 1953
1987 and found only one person with an annual external dose in excass of 10

rem. )

PO Boa 50430, ldabe Fulls, 1T B3405-04 30 Telephone: J08-$29.9) 7
Suirc 301, Hisioric Faderal Bullding, 391 Purk Avenie, kisibo Falls, 1D 83400




The number of fissions specified above would have produced about 0.02 Ci of
137Cs. If it were all released to the atmosphere at ground level and the plume
were confined to a single wind direction ssctor, the NRC Guide 1.111
mathodology predicts a deposition of 0.8 nCi/m? (or 30 ) at a distanes of 2
km from the release point. Cumulative global fallout 1¥7Cs deposition at 40°N
pﬁ;ﬁhuﬁmnﬂﬂﬂﬁﬂﬂﬂlﬂﬁ]uh-%ﬁﬂﬂﬂf;‘.?aﬂiﬁmﬂéi
wm average fallout deposition among sites would excead largest projec
deposition of ¥¥'Cs from a criticality in which 1.45 x 10'® fissions occurred. Such
variations are to be expected due to differences in precipitation and in
contributions from fallout due to specific NTS shots. The cumulative }97Cs
deposition in the Denver area from the NTS was about 400 Bg/m®, .0

The relative amounts of ®Sr produced by a criticality and in the soil from
fallout nre both about 60% of the correspanding values for ¥¥7Cs. That is, the
depogition st 2 km would be expected to be about 18 Bg/m?2, compared with about
2700 Bg/m? from global fallout and about 240 Bg/m? from NTS fallout.

My conclusion from these calculations is that any criticality that could have
measurably affected the environmental levels of long-lived fission products
would have been readily detected by plant personnel because of the magnitudes
of the simultansous initial enorgy release and prompt radistion feld. Although
we have not seen any evidence of such an event, we continue w0 be alert for
citations of unusual events, incidents, and accidents at the fadlity in yeurs past.

Yours sinceraly,
Fak :
Paul G. Vaillequé
ee: John Till, Helen Grogan, Normie Morin

= |-
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Risk Assessment, Inc. >
26 Junuary 18856

Dr. William A.
7638 West 26th Place
Denver, Colorado 80216

Dear Bill:
1 for the fact that my answer to your quastion sbout o potential
:ywnumﬁuﬁn:.lhnpnthnthnfdhﬁn;-iﬂdm&m;mnin;md
ﬂmnmmmwmnnﬁm

1. My statemeont was: “Caleulations of the prompt radiation field indicate
that radiation doses from gamma rays alone would have been more than 100
rads at a distance of 50 feet und considerably higher at closer distances.
Depending upon the circumstances imagined, fatalitiea due to radistion exposure
muldhtumﬂhﬂ{mﬂnnﬂﬂdqﬂﬁﬂtdhﬂhtrnfthm

Idldnﬂmmﬂhmpljlhatlﬂﬂﬂﬂwullﬁhaldnﬂ My point was that,
under certain conditions, fatalities could have resultad. The first question would
be the position of an individual with respect to the location of & criticality, which
could have been closer than' 50 feet. The gamma dose would exceed 400 rad at 10
feet. The second factor, which I should have mentioned, is the neutron dose
mhhhmlt&m&m:numhdmwlﬂmmmmnt

My recollection was that an acute 350-rad dose would be lethal to 50% of the
exposed within 30 days. T have since checked a couple of sources. Radiation
Biology (Casarett, Prentice Hall, 1968) gives & range of 250450 rad for 50%
lethality in 30 days. The AEC handbook cited below gives a range of 300-500 rad
ﬁurtnnahduﬂhﬂwtﬂdpmﬁuwﬁﬂ%hthhwhudmmumﬁthnm
A more recent evaluation is that 50-99% of individuals receiving doses between
350 and 550 rads will die within 6 weeks (Conklin and Walker, Military

Academic Press, 1987). These numbers are not directly comparable

Radiabiology,
mmmmﬁm but they provide sama parspective.

2. A second paint, which I could have given more emphasis, is that an
explosion of 200 1b (91 kg) of TNT would do a lot of physical damage in the plant
itsell. T believe that such damage would be very difficult to keep secret. Many
mecidents were discussed widely, publicized in AEC safety bulleting, and used as
mmrnrmmn;m:umdnmﬂumm: ullewhm The lﬂﬁﬂmp-brt.

mﬂndad uhrnmlﬂﬂ of radiation
mdmnwnﬂdwﬂt.ﬂuummghlmmmhum:mdnnuhmd mix of

L]
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which oceurred in this country and I counted seven lesser criticalities in the
~150 other aceidents. The compilation, which includes “maetallic Pu fire” on 11
Septamber 1957, covers the period from 1945 (criticality st Los Alamos) through

m-mu-lnﬁdp:hnhulhnhlmmﬁl.hmﬂdmmlﬂuﬂdh
improve legibility, is attached.

3, In estimating the tion that would occur near Rocky Flats from &
ﬂiﬁuﬁqmlmmdpﬂmdlnd release, Had I assumed an elevated
release betwean 30 and 100 meters, the calculated depositions for unstable
dispersion conditions would have been in the range of 0.3-1 times my stated
estmate of 30 Bg/m?, For elevated releases under stable dispersion cot, ditions
the estimated depositions at 2 km would be substantially lower than that value.

pm'hmi'.nudnp::sm I believe that using their method would produce & high
i ud&:h&d&mﬁﬂnnﬂmrﬁdﬂwﬁmm:hmm
4. The Denver area ¥7Cs deposition of ~400 Bg/m? is from only thase

detonations that occurred at the Nevada Test Site. The estimate of 4500
i thus includes fallout

Bg/m? given by UNSCEAR reflects gll weapons testing
from tests conducted by the US in the Pacific and by the USSR on its territory.

I believe that your question about whether film badges were worn by persons
fighting the fires will be difficult to answer definitively, but I will see what
information is availahble. -

I look forward to seeing you in February.

Yours sincerely,

das
Paul G. Voillequé

ec: John Till, Helen Grogan, Normis Morin




n al r. [ve nc.
BO00 1. Martwing Lane. ldaho Paty, ID 83408 Froneg (200 E20-E06T  Fan (200) B23-5TGR

February 28, 1895

Dear Dr. Biggs:

kulphumlnmmmhnwnkinﬂnwu.lhﬂﬂhlmknithmqﬁn
uhumWwdmﬁmorwmﬁmumﬁlumhduhMr ts
Dose Reconstruction Project.

This letier is in response to the question you raised about the mass of plutonium per
volume of air which is equivalent to the radistion protection “standurd " First, I'd
like to clarify what | am using for a “standard.” The DOE's secondary “standard” for
plutonium in ambient air is called the “derived concentration guide,” or “DCG.” The
DCG is that concentration that would result in a committed affective dose
equivalent of 100 mrem from 1 year's chronic exposure or intake. In calculating the
DCGs for air inhalation, the exposed individual is assumed to inhals 8400 cubic
metars of air during the year.

The derived concentration guide which Rocky Flats currently uses for Pu-239 in air
in unrestrictod areas is 2 x 10714 uCimlL of air (DOE Order 5400.5, Radiation
Protection of the Public and the Environment). This concentration guide is based on
Lhumm:munﬂwuhmlcﬂﬁ:mth.thntfnrmﬂﬁﬁmuﬂpm&umlhhﬁhm
MFHnﬁihlufphuhﬁum,ihnmﬂhlyﬁrmhmmﬂrmm:nhﬂuﬂniwd
concentration guide is two times higher, or 4 x 1014 uCmL of air.

Based on u haif-life of 24,065 years, one gram of Pu-239 is equivalent to 2.8 » 10-3
TBq (Shleian B. The Health Physics and Radiological Health Handbook, 1962, page
265), or 0.062 Ci. 8o, for & DCG of 2 x 10-M uCi/mL, the equivalent mass per unit
volums is;

DCOgggq = (22201 u0i Pu-239mL air) (108 mL airfm? airk] g Pu-299/0.062 pli Pu-238)

DCG s =3 x 1077 g Pu-239 per cubic metor air
(equivalent to 100 mrem per year)

As | mentioned when we spoke, air from non-urban locations in the U.S. sverages
around 40 pg dust per cubic meter wir.

I should make it clear that although the DCGs are derived from the DOE public
dose limit of 100 mrem per year from all exposure pathways, the Environmental




such that members of the public do not receive an effective dose equivalent greater
than 10 mrem per year. The mass concentration based on this EPA standard (Title
40 CFR Part 61, Subpart H) would thus be 10 times less than | have computed
nbove.

These rusults are in agreement with those sent w you last year from P.G. Volllequé
of our research team (copy of memo attached) He had computed that s mass
cuncestration of sbout 1 x 10-7 g of Rocky Flats plutonium (mixture of isotopes; not
just Pu-239) per cubic meter was equivalent to s committed effective dose equivalent

of 25 mrem per year.

I hope this satisfies your curiosity on this issus. We appreciate your taking the time
Lo give us your viewpoints oo the Hocky Flacs Dose Reconstruction Project.

Sinceraly

'.Kﬁ'trpd

Busan K Rape
President, Environmenial Perspectivas, Inc.
Consultant to Radiological Assessments Corporation, Phase 11 Rocky Flats Dose

Raconstruction Project

Attachmant: PGY memo dated 41584

cwpyts:  #Norma C. Morin, CDHE
Paula Elofson-Gardine, EIN
RAC Team, via CAPs
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Risk Assessment, Inc. >

7 April 1995

Gregory K. Marsh
Sulie 12

TT00 West 615t Averiue
Arvada, Calorado 80004

Dear Greg:

This letter is in respanse W your question during my presantation at the HAP maeting sheut tha
fillers that wers used for purly in-plant and eMuent air sampling ot Hocky Flots, The filker's
dosignation is HV<T0; tha letters signify Hellingsworth snd Vose, ths manufacturer. Tha HV=70
is o mizod fiber Alter compossd of celluloss and asbsstos; Nbar dinmeters rangs from 0.1 to 38 pm
In conirast to membrane filtars, fiber filters are not chamcterised by & pore size. At Rocky Flats,
tha HV=-70 filters wers wsed from 18531973, which includes the time when the largest routine
sfffusnt relanses of plutonium eoourred,

Mensurements of filler efficiency st various face velocities, perfurmed by Lockhart and
coworkery, are shown in the following table. Seme of thess valuek are also cited in the ANSI
Standard N13.1 and in the ACGIH air sampling handbook. For effluent menitoring at Rocky
Flats, s nominal flow rate of 2 7 min—" was used with & filter dinmetsr of 2% jnches. If an
annulus VW -fnch wids was eovered by the holder, the operating faee walocity waould be 53 em 55,
The table shows that st this fees velogity the HV=T0 eollection eMiciency for 0,.3-pm particles would
be enparted to be ubout 99%.

Retention of DOP ((L34um)
Particles by HV-70 Filters*
Fare Hetenklon (%)
velocity (em o~} of DOP asrosol
72 86.0
0.7 6.8
a 7.1
e 15
26.7 88.2
B3 g8.a
2 99.3
T 96
106 894
il b
i 93.95
%3 ¥ o8

L B. Lockhart ot al, Characteristics of Air Filtar
Madin Used for Monitoring Airberne Radio-
activity, Navial Ressarch Laboratary, NRL Eeport
5054 (March 1964}

PO P S02300, Lok Falls, 113 $3408-0430 Tulephing: 20-51041 71
Suase 300, Himisrin Federul Buslding, 591 Park Avonoe, hluho Falls, 1D H603



The -1 g em™ DOP test aercsal haa an aerodynamic diametar (~0.3 jim) that is close to those of
particles exhibiting the greatest penstration through efficient filtration media. Asrodynamic
diameters of plutonium sercsols that have been cbssrved in Rocky Flata fucilities are comparable
to that of the DOP test serosol.

Some additional measuremenis were made by Lockhart et al, of HV=T0 collection efficiencias
using ambient asrosols. Mhdhhmmuu-hunhdwdﬁﬁmrimuﬂh
close Lo those expected for HV-T0 filters as used at Rocky Flais. Radon daughters were collected by
HV-=70 filters with an efficiency of 38.4-38.7 percent. Raden daughtars were found to be associated
primarily (B0-80%) with particle sizses less than 0.3 pm. Two massurements of the collection
efficiancy of HV-70 filters for fullout radionuclides yielded values of 98 320.3 and 100.940.8
percent. Thess dais were obtained for foce velocitios of 55 and 53 em v}, respectively, Fallout
fiasdon product particls size distributions contained particles with diameters primarily (>90%)
graatsr than 0.3 pm._

I belisve that yoo alno inquired sbout the current permissible level of plutonium in air. Doses to
tha public dus to sirboroe efffuents from DOE facilities are limited to 10 mrem y~! by the EPA (40
CFR 61, Subpart H). For plutanium releases from Rocky Flats, inhalation is the primary szposure
pathway. Using the dase conversion factors tabulated in ICRP Publication 58, | have sstimated that
EWMOPy present in offsite air at an average concentration of 4.0 0 m~2 (4.0 x 10-1* Ci m~¥) would
produce & committed sffective doss squal to that limit. This nominal estimate is for persans above
age 15 Younger persans exposad to the same serosol would receive smaller doses from inhalation.
For the isotopic mixturs of Rocky Flats plutonium (which has a speeifie activity of 0,072 Ci g'),
this corresponds to 8 mass concentration of about 56 fig ovd, <56 x 107 ug m~1. Although the result
depends somewhat upon particle size and physleal sctivity of the expossd person, | believe that this
genaric sstimats provides the basic information that you sought Typical ambient levels of
mirhormne dust are measarad in tens of pg m=3. Measurement of ¥%IPy concentrations at this
level requires sampling of large air volumes, chemical separation of the TR™8Py from the dust,
and counting by alpha spectrometry,

If you have additional questions about thess lopies, please don't hesitate to get in touch with me.
We appreciate your interest in the dose reconstruction project.

Yours mncersly,
Pty
Paul G Voillegusé
te: Photbe Boelter, Helon Gregan, Normie Morin, Joha Till



McGavran Toxicology Consulting, Inc.

B41 Harcourt Road » Bolse, [daho B3702
Phane 208 336-5617 # Fax: 208 336-0045

Aprl 17, 1995

Te: Owen Hoffman
Jim LaVelle
MNormie Monn

From: Pat McGavran, Consultant to RAC, Phase II, Rocky Flats Dose
Reconstruetion Project

Regarding: The question of historical carbon tetrachloride use in the Denver area.

Al the September 1994 evening public meeting, hosted by HAP panel members Dr,
Hoffman and Dr. LaVelle, 8 member of the public recommended that the release of
carbon tetrachloride from RFP activities be put into perspective with an estimate of
Denver area carbon tetrachloride use and release, since this chemical was so widely used
in the dry cleaning indusiry and other industries in the 1950s. The panel members

responded that it would be an interesting comparison.

latempied to look into the number of dry cleaners in the Denver area in the 1950s and
1960s and how much carbon tetrachloride each one might use. 1 contacted several dry
cleaner associntions and dry cleaners who had establishments in the 1950s. They beliove
that carbon fetrachloride was pot used extensively as a dry cleaning solvent. It was used
&8 a spot remover by many establishments, but estimates of maximum use were one (o
five gullons per year for each estzhlishment. Carbon t=trachloride 1z used as & degrensing
ahd metal cleaning agent, in the manufacture of paints, plastics, chlorofluorocarbon
refrigerants, foam-blowing agents and solvents, and as o gram fumigant. The major
sources of carbon tetrachloride released in an urban environment appear to be from its use
in the manufacture of these other products, and not from the dry cleaning industry.

The EPA Toxic Release Inventory shows no facilities in the Denver areas reporting
carbon tetrachloride emissions in 1993, | searched the 1987-1992 release inventory and
found 5 facilities in the Denver area reporting carbon tetrachloride release estimates for a
total maximum air rejease of about 1,200 Ibs (545 kg). Ideally, we would like to obtain
relesse estimates for li{t 1930-1970 time period to compare to the RFP emissions, but
unfortunately such estimates are nod available.

Thank You.
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April 18, 1995 RA

Ms. Paula Elofson-Gardine Radiodagiim! Assanarmmnfy Fospermdi
Environmental Information Network, Inc. . ; ——
P.O. Box 280087

Lakewood, CO 80228

Dear Paula and Susan,

This letter has two purposes. First, to thank you for your time last month and the
opportunity to discuss issues with you. I understand how valuable your time is, and
appreciate you giving so much of it on a Saturday to meet with me. As far as I am
concerned, the time together was extremely helpful. As promised, I plan to share much of
what we discussed with others involved in the study.

The other purpose of this letter is to respond to several issues you raised about the
letter you received from the Health Advisory Panel dated February 7, 1995. This letter
was responding to the letter that you had faxed to MGA/Thompson on January 10, 1995,
concerning the Outreach Presentation Outline for Historical Public Exposures Studies on
Rocky Flats. In the letter from the Health Advisory Panel, a number of questions that you
had raised were not answered directly, because it was indicated that RAC would address
these. We would like to take the opportunity to do so now.

As we discussed at our meeting last month, we are always open to ideas about how to
improve our analyses or another approach to take. For example, I mentioned the
difficulties we were having with the mass balance approach to analyzing the 57 fire and
the 69 fires. We need your help on this and do not rule out this approach if new
information can be provided. Also, for the mass balance approach, we would like Bill
Kemper to peer review our calculations and give us his ideas. My point is, our responses
below document our understanding of the issue up to now, and we are always open to
suggestions you may have about other approaches that may be taken. What we need at
this stage are your suggestions about how look at these issues differently.

For clarity we have provided the number that CDPHE assigned to the question as well
as the text of the question you posed.

23. Re: Slide 12 - 8,000 materials screened w/12 materials listed.
*Workers and citizens have expressed concerns that materials they considered to be of

significant quantity were glossed over such as: Dioxin (many incineration practices with

greater than 80% pvc/plastics feedstock). PCB’s (incinerated, dripping off of the roofs,
possibly dumped into water drainages!). Asbestos (1940’s construction, asbestos
abatement and other problems all over RFP). Methyl ethyl ketone (used in large
quantities, possible dumping near or in waterways, air emissions probable (volatilization),
Acetone, etc.*




As you know, Tasks 1 and 2 of Phase I of the project identified 8000 materials
that were used or stored at the RFP. Through a series of evaluations the number of
materials of concern for more detailed study was narrowed down to 7 chemicals
and 5 radionuclides. The evaluations were based on the quantity used, the toxicity
and carcinogenicity, and the potential for environmental release and transport
offsite.

Task I of Phase II involved an in-depth review of all data and information
developed during Phase I. RAC has evaluated, and will continue to assess the
completeness of the list of chemicals and radionuclides of concern. It is not our
intent to gloss over any concerns about chemicals.

As you are aware dioxin release from combustion sources at the plant is
currently being evaluated and an updated assessment will be presented at the
HAP meeting in May. We have determined that, of the eight incinerators onsite,
there is one incinerator, the multiple chamber retort in building 771, of possible
concern for offsite releases. Also of concern is an open pit burning operation from
which dioxin release may be impossible to quantify.

Although asbestos abatement activities and deteriorating asbestos building
materials and waste may present an onsite hazard to workers, asbestos transport
offsite appears not to be a significant problem. Could you further describe asbestos
problems you believe may have resulted in offsite exposures?

The use and inventory amounts of methyl ethyl ketone were addressed in a
letter to EIN dated August 14, 1994 and in a presentation to the HAP in
September of 1994. After carefully reviewing ChemRisk’s analysis, RAC concluded
that methyl ethyl ketone was not a chemical of concern for the dose reconstruction
project and should not be evaluated further.

PCBs or arochlors were briefly discussed by ChemRisk in their Task 2 report.
An inventory quantity of 0.122 kg was reported in the 1988/89 inventory but it was
recognized that larger amounts were likely used in electrical transformers,
capacitors, hydraulic presses and pumps onsite. ChemRisk suggested that any
environmental release of PCBs from equipment would more likely be related to
accidents and spills than to routine plant operations. For this reason, PCBs were
not included in the chemicals of concern list but were recommended to be evaluated
if found to be associated with accidents or incidents. ChemRisk also suggested that
soil sampling data might be the best way to evaluate the hazards associated with
PCBs. ChemRisk reviewed the historical work of Buffer (1990), which described
handling of PCBs at the site. This included ‘temporary’ storage of 17 barrels of PCB
oil located on a Lafayette farm in 1980, a shipment of these 17 barrels and perhaps
more, from the RFP to Texas for disposal in 1982 and the burning of 1 gallon of
PCBs in the fluidized incinerator in 1982. The burn was monitored and a report to
CDH and the EPA judged the burn as successful, accomplishing greater than 99%
destruction of the PCBs. These actions did not appear to involve any spills or large
releases to the environment.

We agree that PCBs were not routinely released offsite and that the offsite
hazards of PCBs would be associated primarily with accidental leaks and spills
from equipment. Sections 5 and 6 of ChemRisk’s Task 3 and 4 Report discussed the
handling of PCB wastes at RFP, and accidents and incidents involving PCBs. This



discussion included a description of PCB movement through the storm drainage
system and pipes from the leaking transformer on the roof of B-707. The report
also describes a soil sampling program, initiated in 1991 to examine 34 sites for
potential contamination. We agree with the assessment that none of the waste
events reported were associated with releases of PCBs to the offsite environment
and that the leaking transformers did not result in a significant offsite release. We
plan to thoroughly evaluate any available soil sampling data.

RAC was not previously aware of a concern about acetone. Inventory amounts
reported are 444 kg in 1988 and 1562 kg in 1974. The EPA classifies acetone as a
noncarcinogen. Acetone can be contaminated with small amounts of benzene,
which is a carcinogen, but acetone itself is not considered to be carcinogenic or
teratogenic. ChemRisk calculated an allowable quantity for acetone of 560,000 kg
and an actual quantity of 22,349 kg, suggesting the actual quantity was 25 times
less than the quantity of concern. The threshold limit value for acetone,
recommended by the American Conference of Governmental Industrial Hygienists
to protect workers is 750 ppm or 1780 mg/m3. Acetone is volatile and will readily
evaporate into the air. It is biodegraded and does not bioconcentrate in fish or
wildlife. Based on this information, we would hesitate to recommend further
investigation of historical acetone release. If you have additional information about
quantities and uses of acetone at the RFP that do not support this conclusion,
please let us know.

32. Re: Slide 16 - Graphic showing just air pathway. Text: Main pathway of Exposure
is inhalation

- need to fill in missing data

*...A mass balance and throughput analysis needs to be done for each process (which is
possible through the analysis of “Traceability” records, operator logs, and shift reports),

for the entire “life of the process” to determine missing and unaccounted for materials.*

The idea of using plutonium accountability data to assess the magnitudes of
plant releases was initially attractive. Although RAC’s experience with uranium
accountability data at the Fernald site in Ohio had shown that there were large
uncertainties in those data, it was thought that plutonium accountability data
would prove to be more reliable. We previously requested the declassification of
information regarding the 1957 and 1969 fires and will further evaluate the data
that have been released. However, it does not now appear that these data will be
particularly helpful in estimating the releases from these events.

Examination of the data on disposal of wastes from Rocky Flats and on
accountability for particular events has shown that there are large uncertainties in
those data. For many years, the estimates of the amount of plutonium in solid
wastes were necessarily very crude. Obtaining a representative sample of the
plutonium in a waste container was, and still is, a very difficult task. Systems were
developed later to count neutron emissions from the waste package. However,
these drum counters were not employed before 1964. Routine use of reliable
instruments did not begin until even later.



Poor estimates of the amounts of plutonium wastes shipped to Idaho were one
source of the large (~1000 kg) cumulative inventory difference at Rocky Flats by
1967. This difference is shown in the inventory data declassified by Secretary
O’Leary last June. Another source was hold-up of plutonium in equipment. This
was illustrated in the mass balance for the 1969 fire. The extensive cleanup after
the fire led to the recovery of about 100 kg more plutonium than was in the book
inventory for the buildings prior to the accident.

Our conclusion is that mass balance data cannot by themselves be used to
estimate releases from the Rocky Flats Plant. The fact that about 6 kg of
plutonium were unaccounted for following the 1957 fire does not mean that amount
was released during the event. Similarly, the post-1969 fire accounting, which
found much more plutonium than was thought to be present, does not mean that
there were no releases from that fire.

We welcome any suggestions that you may offer as to how to proceed further
with this issue. We also hope that Bill Kemper will review or work on this matter
and offer his ideas. Also, if there are data that we are overlooking, we welcome
them as well.

33. Re: Slide 16 - Graphic showing just air pathway. Text: Main pathway of Exposure
is inhalation

- need to find more information, i.e. classified information

* It should be noted that a whole class of documents will not show up on listings of
classified documents because of disposition to a special DOE “black hole” reserve that is
difficult to access clearance does not guarantee access). Data gaps and document

problems need to be augmented by Whistleblower, insider, and retiree interviews.*

We first discussed with you the possibility of the existence of one or more
inaccessible document repositories within the DOE or contractor system during the
evening meeting on February 21, 1995 at the Casa del Sol restaurant. We will
pursue the leads you provided to Bob Meyer in phone conversations during the
week of March 27, 1995, and will report to all interested parties if additional
material is found during this search. We have talked with key Union
representatives onsite, requesting access to information concerning environmental
releases from RFP, but will contact these individuals again with more specific
questions. We will also ask a number of other individuals within the DOE and
contractor system whether they are aware of “in transit” or other categories of
relevant documents which might not otherwise be revealed during our document
searches. In this context, it would be helpful if you could provide RAC with the
titles of any documents which might be contained in such hidden repositories, or
topics or events to which such documents are related.

We agree that it is important to augment our information by talking to
additional individuals, including “whistleblowers”, knowledgeable about RFP
releases. We have been actively pursuing this line of investigation during the
study, and urge you to provide us with the names of individuals with information
of value to the study. As you are aware, we can provide reasonable assurance that
these names will be handled in confidence, within the limits of the Confidentiality



Policy recently established for the project. As we recently discussed, perhaps the
best way to provide such names would be directly to me, to ensure that the
minimum necessary number of individuals are involved in any such confidential
process. We are anxious to talk with individuals holding information of potential
value to the dose reconstruction, and urge you to carefully consider release of such
individuals’ names, with their permission.

39. Re: Phase II Overview.

*How can verification be conducted, if monitoring data and environmental sampling is
problematic (which it is.)? Routine and non-routine emissions need to be modeled on a

mass balance basis coupled with meteorological “best guesses” for deposition.*

Our research efforts include investigation of the effluent and environmental
monitoring data and evaluation of biases and uncertainties of the sampling and
measurement techniques employed. These evaluations may lead to revised
estimates of releases or environmental concentrations. In any case, the
uncertainties in the measurements will be reflected in the calculations of
exposures, doses, and risks that are based upon those measurements. We are also
collecting environmental data from monitoring programs independent of the Rocky
Flats facility, and will use them in the assessment.

As we have explained previously, assessment of the health risks from Rocky
Flats is a puzzle. Some of the pieces are missing, some are blurred; colors have
faded. We are looking for missing pieces and clues about the meanings and
limitations of pieces that we have. The goal of our work is to assess the available
information and use it to assemble a coherent picture. The picture will not be
perfect, but the imperfections will be reflected in the uncertainty bounds of the risk
estimates.

For reasons described above, a mass balance approach does not appear to be a
viable method for evaluating routine or accidental releases. The largest
uncertainties in the mass balance estimates are due to difficulties in measuring
solid wastes that were sent offsite for burial. Reliable data on solid waste
shipments were not obtained routinely until after the most important events
causing offsite exposure had already occurred and additional filtration had been
added to reduce routine effluents.

Again, we welcome ideas about how to proceed with the analysis of the mass
balance approach and the possible assistance of Bill Kemper in reviewing our
research. We will try to explain carefully the difficulties associated with this
method.



If you have any questions or suggestions relating to any of these responses please do
not hesitate to contact us. As always, we very much appreciate your interest in the work
and look forward to your continuing participation.

Sincerely,

John E. Till, Ph.D.

President
enc: Letter to EIN from RAC dated August 13, 1994
copy to: CDPHE

RAC Team
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Apcl I 1995

Toi  Dr Jim LaVelle, Health Advisory Pancl
Dr. Normile Marin, Colordo Departmeit of Health

Fram: Ur. Par MeGavran, Conguliant o RAC, Phase 11, Rocky Flat Dose
Heconstruetion Projec

Re: Responseto the guestion ahigit e incrosied sengillvity of alealiplics (o
carban tetrnchioride.

Paaple who drisk uleahbl we riore ﬁ:uuu:pllhlu to the toxic effecis of chlorinomed solvents.

Curbon tetrachioride (CCLY is 4 lver toxin cliuting impdired secretion of tiglyeerides
witl resirlbint fat aceumulation and ather effects Hial can propress o seirring of the lver.
CEL also auses Kiduey injury and neurological effects including central nervous sysiam
deprestion. The mechanism of toxicity i Believed ta involve metabolism of CCL by the
P50 enzymed 1o 2 highly reactive trichlgromethy| rmdical which damagas ljver tissue,

Althaugl there is inadsquate evidence thot inliufition of GCL caukes Tiver cancerin
hunians, it hias caused an incroase m ver timars in ¢ aparimenti) aninls in'a number af
studies. Accarding to Casgrets sid Doall, elhunol sppears ta be g cocarcinogen for liver
CETCET,

Alcobals and ketemes cun exert 1 potentiating effect on the yeate inhalation toxicity ol
CCL. Etlanol has been repeatedly associated with increased liver and kidney Injury ir
humans expased to CCLL Most serous and falal cases of CCL poisoning have involved
aleanahes or people who had several aleoholié drinks befare or during their exposure. In
ane ense, OUY exposure caused death in an ileskiolic with o estimated sxpormure of 750
ppin for 15 minutes, Nopaleoholic workers exposed 1o the sime Jeval for four hibtrs
experiericed o significant clinicnl signs except for malight headsche (Norwood et al.,
ESS0). In 1939, a cade wis repaned of two men clisasing draperies snd famitare, both
wocking in the sime room {of the dstme amblint of me. G sas @ hesvy drifker andd
died (o the exposure. The othir tan, 3 sondrinker, expericaced nabsed and hradache
bt recovered quickiy ufter exposure 1o frosh ule (ATSDR. 1988), New ol al. {1962)
detsittibied 19 cases of acute renal failore due toinhalation of CCl, and found thu 17 of



Fage 2
Sensitivity of Alcoholics 1o CCl,

the 19 patients were drinking aleobiol ut the time of their exposute, Thare are pumerous
other clinical reports suggesting that aleohol greatly enhanpes the scule toxic effects of
CCl. Although the exact mechanism for this enbancoment is untlear, it has been
suggesied thal these chemicals may increase the metabolic astivation of CCle (Plax
1988). The potentiatian of effects resulting from chranic exposure 10 OCl is not well
uideriiood. If the reactive trichloromethy! free radical or the tichlormethyl peroxy free
ldmdphyllmhlnmhupmilumpwulmﬂm.uwuuhﬂ:m
might be expected,

1 aempled to search EPA and ATSDR references to risk assessments and health
kiscssments involving CCL 1o look for & presedent for using alcoholics as the moat
sensitive population for the endpoints of liver carcinogenesis. So far | have been unable
to find an exampie of this approsch.
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Plia, GL 198, Experimental evalustion of haloalkanes and liver injury. Fundam Applied
Toxscal, 10:563-570.
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T My 1985

Ms. Susan Hurst
Environmental Infermation Network, Ine.
P. 0. Box 280087

In renponse to your question about the ribbon lusear system that had bean usad at Rocky
Flats, I have eontacted Garhard Langer, the scisntist who performed many of the
résuspension studies in the lvenl environment while on the stafl nt Rocky Flats. He is still

. Bative a9 & consultant to the current contractor.

He informed me that they uned the laser system to study relatively small particles, above
= 1 m in diameter, that are resuspended by impacts of much larger particles (350 um) that
are bounced along the ground when wind speeds are adequate, They also used saltation
counters to measure the numbers of these larger particles. They performed some initial
ntudias uing the luser gystem and found that they could begin to see same small particle
resuspangion At Wind spseds of about 35 miles per hour (meesured ot 10 meters above
ground),

The project wan stopped because of Inser safety concerns. At the time the studies were
being performed, a pllot in Las Mphmlﬂddmmirhﬂhﬂdhylhmmmlutﬂ
on the ground and his plane crashed. Although the power of the lnser was relatively small
and u beam stop was being used, the proximity of the Jeffarson County Airport caused
cancorn aboot the possibility of a similar incident.

Although the experimental program wan short fived, the limited results suppart the
approach that we are taking, nemely to look in detail ab the high wind speed #vents that
verurred afler the contamination of the soil in the 803 Arsa.

If you have any questions sbout this information, plaase don't hesitats to contact me, |
agnin spalogize for forgatting to pursue this question sconer,

Yours sincerely,
Pail
Paul G. Vaillegué
ez: Phoebe Boelter, Normis Marin

P.O. Bax S0430, Idubos Full, 1D M305-0430)  Telephone; 108-539.91 71
Stsite 301, Historic Federul Builkding, 591 Park Avenue, Wi Fatls, 10 85403
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July 25, 1945

To: Heulth Addvizary Pansl Dioxin Subismimiltes
Juines LhVelle
Micts Schonbocl
Crwen Hoifman
Rabqrt Gnillin
Paule Elalsan-Gardine:
Karun Mtls '
Norma Morin

Frope: Pat MeCGavenn

He:  Aequiring and Analyzing Indinorator Ash Samples for Dioxing

Beenuse of thi diffieulty and ennsidorable cost, it does not e fegihle Lo
puraue the annlysie of samples oF aalt stareed at the BFP.

The dioxin exporta myited to the Februnry HAP meeting recommaendad. U,
the HAP vonsidir snalyzing ash samples from the mewmeratoran Bulding 771
for diveins, Beonuss iU lias more mlevinee to the amount of diskings in the
dxhnust Lhy oxperts thought thal flter anh waoild be the best to somple,
fellowed by 1y ssh then Bottem ah)

Variuud forms of the. Hr.uldmﬂ 771 memerator ash avestored o the Rocky
Flals Ph‘lfll- Moat uf it nams o he bottom ash and ni filtars, filler weh or fly
ash has bewn identified. The ash cantuing plutanium.

Terral Winsor with RAC, met with Hocky Flate tificiuls, records personnel
wid athers with fnewledoe of the incinorator. e detarmined that Che Flanile
Material Waste Inventory information on Lhe: Saleguards Aroountalility
""IL'!.wmlt does have entries mod storage lueations for the pubveriged
latinerator ash, (nlso eallod virgin agh), soof (which appears tp be materi]
callietitd whlle elenning the fi rahpxl, and seol hesls Gehigh were elivmicnlly
breated). Almast wll of the ash is sfored in s plistic b plaesd o @ anlgene



collected while cleaning the firebox), and soot heels (which wiere chemically
treated). Almoat all of the ash is stored in A plastic bag placed in a nolgene

bottle, plnced in a can, then pluced into a packing drum. Ash generated from
1885 to 1988 has the mest relinble records associated with it One of the
incinarator operators we talked with thought that any of the samples would
be sufficiently reprosantative of the process at any time during the
incinerators operation since the process did not undergo mujor changes.

Attached is n one page memo from Juck Long, who consulted with DOE and
EG&G stall and researched the possibility of analyring the ash at the Rocky

Flats Plant, at the request of Torral Winsor. He found that tha Rocky Flata
Environmental Technology Site doss not have ths capability to conduct the
analynia required. He also states that current regulntions prohibit matorial
that containg aignificant amounts of plutonium, (which this ash does) to be
sent offsite for annlysis.

I discussed this problem with chemists at Rocky Flats, Los Alamos, und with
Thomas Tiernan, one of the expert speakers whose laboratory at Wright
State University conducts dioxin analynis.

The ush must be subject Lo solvent extraction to remove the dioxin, then the
extract enn be analyred using GC-Mass Spee. The extraction procedure is the
moal difficalt and time consmuming part of the procedure.

Ono suggested approach was to extract the ash in a glove box at the Rocky
Flats Plant, and if regulations allow, the extract could then be sent offaite to

a laborntary that is squipped to do dioxin analysis and handle radioactive
material. Although many analytical labs handle muterial contaminated with
short-lived radionuclides, many are reluctant to handle plutonium-contam-
imuted motorials,. However, there are offsite Inba which might do the work if
the extract was sufficently nonradioactive, but the cost would be high

In ngreement with the information Jack Long provided, other orgunic
chemists and munagers with Materials Characterization and Analytical
Chemistry at the Rocky Flals Plant told me that none of the laboratory
facilities at Rocley Flats are set up to do the required extraction or analysia.
Constrocting the capacity to do extraction and analysis for diexin st Rocky
Flats would require funding (perhaps more than § 160,000 in capital outlay,



plus funding for personnel time) and establishment of new laboratory
protocels and safaty procedures.

Although possible, the extraction and analysis of tha plutenium-contamin-
ated ash samples for diexing is not fersible and would be expensive nnd
difficult to conduct. Because of this, and the fiact that the amount of dioxin in
bottom ash will not directly correlats to the amount of dioxin which was
relesined, [ recommend that the HAP not pursue aih sample analysin.

Thank You.
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Subject: Dioxin Fomptia/Tieritation in the Building 77 Incinertion Operation

ivappoars thatfi: conditions for the fommation of dioxins existed attimes duning the
inettion voess, However, diosdm iF furmusd, sould bedn the PPB range, Assuinlng
vl somne vl o F dioies wiene ened, s T8ty e mont of e micedal did wol sty
with the: ash formed The measured tempeniture inthe indireralor (near the front and op of
Uhe 1ire Bisx) was approXinniely 850 deprecs Celsius. The melting proboe Of the digxin
CEOEMY) s Dt |y 295 t0 325 deprees Colyis. Thas, the iémperature differential was
Il enoa el so that mos wtenal woold b= volidlived anld Carcled away witli e e
wiwam,; naddiipn, some amount of diroan in the partcalate site wonld be carmied away
Ly the airsteehn

A consideration of the process [ow for the incinemtor showis tidt after the Fire box, there is
# heaveachn nﬁf: wilh @ verical scton Fallowed by @ heorantal seoton (see anielied
process flow diagram), Fluffy solids weie mutinely remived fro Uie horizontal section
dunpg opermon. s in ths matenal that diosngmight be found This menal from the:
lorzowial section was hncklugped s 10 422/ 800t, Any mater) carred begond the heat
exchanger would bie caught i’ the caustic sstubber or e HEPA Gllers downsteam from
thet serubbes. The possibility of diooing in the caustis scroubbes solution is undelemmined
and was ot anlyzed prior o processing in the Bailding 379 svaporaior. The sofunim wis
senl 1 the privcesy ks and mixed with product o Other processes from the [acility.
The use of the evapariion u (oot the el soeubber splution did ot isolare this selition
ot g with other waste streams, The mraterial Qg i Teft 2t thi end 68 the svaporatos
process is collected and readied for comentaion o salt croie, Testiug of the salt creti for
digpelig b heen compleisd s nasulis ge b o sepulatiey requinansnls and delegtion
Jimits, There 1y above Economie Discand Lemit iEDL) sootan the curment kckiog, but no
below BOE soon The Below ELIL mheral s b b aoonlid with candiele apid
shipped off-site, The above EDL muteral wai seat'1o dissalutioh process of hacklogned.
As bitss wi conbl dettnnieg, this matersil has never beep anilyasd for dioxins. Rocky
"Flats dioey pot hinve the equipment o do (he dnalysis The materiol oould notbe senl 1o
dnddustrul Labs off-sine undée past and cum:t regulations becinse of tie plinanivig cantent.

i gy, a1y diosing formed sre st probably i the backlopeed oo, IDC 422 or
resie o 3 coment by off-site. Ules oo creative muninilanon min be done womnd
ke cyrment regulatoneconditions arial yresl datic will not be forth coming.

We wish tis eapiess oue i 10 Keith Grossaiut, Paul Williams and Jack Weaver, all of
EG&G tnd Tim Bums, LATO, for providisg belpful infoommion
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